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(57) ABSTRACT

Provided 1s a wireless communication system for performing
communication using a shared control channel that can be
used 1n a predetermined period for each of a plurality of base
stations and a plurality of traffic channels that can be adap-
tively allocated to each of a plurality of wireless communi-
cation terminals. The wireless communication terminal 1s
provided with a channel requesting unit that requests the base
station to allocate an individual control channel through the
shared control channel and a communication control unit that
performs control information communication by wirelessly
connecting the individual control channel allocated from the
base station. The base station 1s provided with a channel
allocating unit that allocates one of the traific channels as the
individual control channel to be exclusively used for the
wireless communication terminal when the request of indi-
vidual control channel allocation 1s recerved from the wire-
less communication terminal through the shared control
channel.
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WIRELESS COMMUNICATION SYSTEM,
WIRELESS COMMUNICATION TERMINAL,
BASE STATION AND WIRELESS
COMMUNICATION METHOD

TECHNICAL FIELD

The present invention relates to a wireless communication
system, a wireless communication terminal, a base station,
and a wireless communication method.

The present application claims priority from Japanese
Patent Application No. 2006-259076 filed on Sep. 25, 2006,
the entire contents of which are incorporated herein by refer-
ence.

BACKGROUND ART

In recent years, a communication scheme, in which a chan-
nel can be assigned in a broad band and a channel band can
vary at high speed, has been needed according to demand for
communication speed or demand for securing a number of
users with respect to mobile communication. As a method for
realizing this, WiIMAX (Worldwide Interoperability for
Microwave Access: IEEE 802.16 series), for example, adopt-
ing an OFDMA (Orthogonal Frequency Division Multiple
Access) scheme as a multiple access technology 1s attracting
attention as a next-generation broadband mobile communi-
cation system.

WiMAX enables a plurality of terminals to refer to one
broad frequency band and sets specific parts (frequency and
timing) of the band that can be referred to as information
provision parts (MAP) for allocating a communication band
for every terminal. In the WiMAX, when a plurality of cells
for covering a broad service area are arranged, the frequency
and timing of MAPs are determined for every cell so that the
MAP 1s not interfered with between the cells. In this case,
since there 1s an upper limit 1n the number of frequency
combinations to be acquired by the MAP, a cell design needs
to be made so that cells where MAPs have the same frequency
do not overlap 1n electric wave.

Non-Patent Document 1: “Second-generation cordless
telephone system standard RCR STD-28” ARIB (Associa-
tion of Radio Industries and Businesses)

Non-Patent Document 2: “WiMAX standard 802.16__
2004” WiMAX FORUM

DISCLOSURE OF THE INVENTION

Problem to be Solved by the Invention

However, 1n order to validate the cell design as described
above, an error range (including a temporal element) of an
actual area for a cell area needs to be sufficiently small. Thus,
in an environment where the error range of an area like an
urban area tends to extend, the area must be suificiently
enlarged 1n consideration of an error. There 1s a problem 1n
that the area extension causes transmission power or commu-
nication delay to increase and causes the influence of inter-
ference to occur easily due to the increasing number of users.

On the other hand, a method does not perform the cell
design so as to avoid the problem regarding the cell design as
described above. That 1s, there 1s a method for performing
communication in which communication timing of control
information of MAP, for example, (that 1s, use timing of a
shared control channel) 1s different for every cell by perform-
ing distributed autonomous control between base stations
using a shared control channel (CCH) that can be used 1n a
predetermined period for each base station as 1n a conven-
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tional PHS (Personal Handyphone System). However, this
method has a problem 1n that a period in which one base
station can use 1ts communication timing, (that 1s, a period in
which the shared control channel can be used), 1s lengthened
(a period of about 100 ms) since there must be provided
control mformation communication timings corresponding
to the maximum number of cells where inter-cell interference
may occur. Consequently, there 1s a problem 1n that the use
elficiency of wireless resources 1s degraded since a period 1n
which a communication band can vary for one terminal 1s

lengthened.

The present invention has been made 1n view of the above-
described situation and an object of the invention 1s to realize
mobile communication that dispenses with a cell design (to
reduce transmission power and an area), can vary bands at
high speed, and corresponds to a broad band/band variable/
multiple users.

Means for Solving the Problem

To accomplish the above-described object, the present
invention provides a wireless communication system for per-
forming communication using a shared control channel that
can be used 1n a predetermined period for each base station
and a plurality of traific channels that can be adaptively allo-
cated to wireless communication terminals, the system
including: the wireless communication terminals each
including: a channel requesting unit that requests the base
station to allocate an 1individual control channel through the
shared control channel; and a communication control unit
that performs communication of control information by wire-
lessly connecting the individual control channel allocated
from the base station; and the base station including: a chan-
nel allocating unit that allocates one of the traflic channels as
the individual control channel to be exclusively used for the
wireless communication terminal when a request of 1ndi-
vidual control channel allocation 1s recerved from the wire-
less communication terminal through the shared control
channel.

As a typical example, the channel allocating unit may have
a Tunction that further allocates a data communication traffic
channel to the wireless communication terminal and trans-
mits allocation information of the data communication traffic
channel to the wireless communication terminal through the
individual control channel, and the communication control
unit may perform data communication with the base station
by wirelessly connecting a data communication tratfic chan-
nel indicated by the traffic channel allocation information
obtained through the individual control channel.

As another typical example, the channel allocating unit
may further allocate a data communication tratfic channel to
the wireless communication terminal, the wireless commu-
nication terminal may include a first determination unit that
determines the channel quality of the data communication
traffic channel allocated from the base station, and the com-
munication control unit may transmit information for reject-
ing the data communication traffic channel allocated from the
base station to the base station through the individual control
channel on the basis of a determination result by the first
determination unit.

As a preferred example, the base station may include a
second determination unit that determines the channel quality
of an upstream channel of each wireless communication ter-
minal, and the channel allocating unit may determine an
individual control channel and a data communication traffic
channel to be allocated to the wireless communication termi-
nal on the basis of a determination result by the second deter-
mination unit.
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The present invention also provides a wireless communi-
cation terminal for performing communication using a shared
control channel that can be used 1n a predetermined period for
cach base station and a traffic channel adaptively allocated
from the base station, the terminal including: a channel
requesting unit that requests the base station to allocate an
individual control channel through the shared control chan-
nel; and a communication control unit that performs commu-
nication of control information by wirelessly connecting the
individual control channel allocated from the base station.

As a typical example, the communication control unit may
perform data communication with the base station by wire-
lessly connecting a data communication traffic channel indi-
cated by the traific channel allocation information obtained
from the base station through the individual control channel.

As another typical example, 1t may include a first determi-
nation unit that determines channel quality of a data commu-
nication traffic channel allocated from the base station,
wherein the communication control unit may transmit infor-
mation for rejecting the data communication traflic channel
allocated from the base station to the base station through the
individual control channel on the basis of a determination
result by the first determination unait.

The present invention also provides a base station 1nclud-
ing: a channel allocating unit that allocates, one of the traffic
channels as an individual control channel to be exclusively
used for the wireless communication terminal, when the indi-
vidual control channel allocation request 1s received from the
wireless communication terminal through the shared control
channel.

As a typical example, the channel allocating unit may have
a function that further allocates a data communication tratfic
channel to the wireless communication terminal and trans-
mits allocation information of the data communication traific
channel to the wireless communication terminal through the
individual control channel.

As a preferred example, the present invention may include
a second determination unit that determines channel quality
of an upstream channel of each wireless communication ter-
minal, wherein the channel allocating unit determines an
individual control channel and a data communication traffic
channel to be allocated to the wireless communication termi-
nal on the basis of a determination result by the second deter-
mination unit.

The present mvention also provides a wireless communi-
cation method for performing communication using a shared
control channel that can be used 1n a predetermined period for
cach base station and a plurality of tratfic channels that can be
adaptively allocated to each wireless communication termi-
nal, the method including: a first step 1n which the wireless
communication terminal requests the base station to allocate
an 1ndividual control channel through the shared control
channel; a second step 1n which the base station allocates one
of the traffic channels as the individual control channel to be
exclusively used for the wireless communication terminal
when a request ol individual control channel allocation 1s
received from the wireless communication terminal through
the shared control channel; and a third step 1n which the
wireless communication terminal performs communication
of control information by wirelessly connecting the indi-
vidual control channel allocated from the base station.
Effect of the Invention

According to the present invention, 1n a wireless commu-
nication system for performing communication using a
shared control channel that can be used in a predetermined
period for each base station and a plurality of traffic channels
that can be adaptively allocated to each wireless communi-
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cation terminal, wireless resource (band) allocation can be
controlled at a very high speed since one of the traffic chan-
nels 1s allocated as an 1ndividual control channel to be exclu-
stvely used for the wireless communication terminal and con-
trol information communication with the base station 1s
performed through the mndividual control channel 1n a unmit of
one frame (5 ms). Accordingly, 1t 1s possible to realize mobile
communication that dispenses with a cell design (to reduce
transmission power and an area), can vary bands at high
speed, and corresponds to a broad band/band variable/mul-
tiple users.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a configuration block diagram of a wireless com-
munication system having a base station CS and a wireless
communication terminal T according to one embodiment of
the present invention.

FIG. 2 1s a schematic diagram showing scheduling of sub-
channels and slots of the wireless communication system
according to the same embodiment.

FIG. 3 1s a detailed illustrative diagram of a wireless com-
munication section 2 according to the same embodiment.

FIG. 4 1s a flowchart showing an operation of the wireless
communication system according to the same embodiment.

REFERENCE SYMBOLS

CS: Base station

T: Wireless communication terminal (Terminal)
1: Control section

10: Communication control section

2, 11: Wireless communication section

3, 14: Storage section

1a: Channel quality determination section
15: QoS control section

1c: Scheduler

12: Operating section

13: Display section

10a: Channel requesting section

N: Public line network

BEST MODE FOR CARRYING OUT TH
INVENTION

(L]

Hereinaiter, one embodiment of the present invention will
be described in detail with reference to the drawings. FIG. 1
1s a block diagram showing main part configurations of a
wireless communication system, base station, and wireless
communication terminal according to this embodiment. As
shown 1n FIG. 1, the wireless communication system accord-
ing to this embodiment i1s provided with a base station CS and
a wireless communication terminal T.

For example, a plurality of base stations CS are arranged at
regular distance intervals, but only one base station CS 1s
illustrated 1n FIG. 1 for the sake of simplification of illustra-
tion. The base station CS wirelessly communicates with a
plurality of wireless communication terminals T, but one
wireless communication terminal T 1s 1llustrated in FI1G. 1. In
the following description, it 1s assumed that the wireless
communication system adopts an orthogonal frequency divi-
sion multiple access scheme (OFDMA) as a multiple access
technology in addition to a time division multiple access
scheme (TDMA) and a time division duplex scheme (TDD).
In the following, the wireless communication terminal T 1s
referred to as the terminal T.
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As shown 1n FIG. 1, the base station CS 1s provided with a
control section 1, a wireless communication section 2, and a
storage section 3, wherein the control section 1 1s provided
with a channel quality determination section la (second
determination unit), a QoS control section 15, and a scheduler
1c¢ (channel allocating unit) as its functional elements. The
base station CS 1s connected to a public line network N,
thereby communicating with another base station through the
public line network N, a server connected to the public line
network N, or the like.

In the base station CS, the control section 1 controls an
overall operation of this base station CS on the basis of a base
station control program stored in the storage section 3, a
reception signal acquired through the wireless communica-
tion section 2, or an external signal acquired through the
public line network N.

In the control section 1, the channel quality determination
section 1a determines the quality of an upstream channel of
cach terminal T on the basis of a quality element of a channel
acquired through the wireless communication section 2, and
outputs the determination result to the scheduler 1¢. When the
quality of a channel on which communication i1s already 1n
progress and a desired wave exists 1s determined as the quality
clement for determining the upstream channel quality, an
SINR (Signal-to-Interference and Noise Power Ratio), an
SNR (Signal to Noise Ratio), a CINR (Carrier-to-Interference
and Noise Power Ratio), a CNR (Carrier to Noise Ratio), a
communication rate after demodulation, etc. indicating the
channel quality based on the strength of an interference wave
to the desired wave 1s used.

When the quality of a channel which has not yet been used
1s determined in the case of channel allocation, an RSSI
(Received Signal Strength Indicator), for example, indicating
the strength of a signal received (carrier-sensed) on the chan-
nel, (that 1s, the strength of a signal serving as an interference
wave) are used.

On the basis of an application operating 1n an upper layer
protocol or a user priority of the terminal T connected to
communication, the QoS control section 15 sends a request to
the scheduler 1¢ by allocating a service class to the terminal T,
allocating wireless resources according to the service class, or
allocating communication timing. Details will be described
later, but the above-described wireless resources are allocated
in an OFDMA subchannel (hereinatter, simply referred to as
a subchannel) unit and the communication timing 1s allocated
in a TDMA slot (hereinatter, simply referred to as a slot) unait.

On the basis of the service class allocated to the terminal T
connected to the communication, a queue status of packets
between the base station CS and the terminal T, or the deter-
mination result (that 1s, channel quality of an upstream chan-
nel) of the above-described channel quality determination
section 1a, the scheduler 1¢ performs a scheduling operation
related to subchannel and slot allocations to the terminal T.
The scheduler 1c¢ allocates a coding rate or modulation
scheme of packets according to the channel quality of the
upstream channel. Both a slot for a downstream channel and
a slot for an upstream channel are scheduled as slots.

Here, the scheduling of the subchannels and the down-
stream and upstream channel slots in the scheduler 1¢ will be
described 1in detail. As described above, the OFDMA scheme
1s a technology that realizes multiple accesses when a plural-
ity ol terminals T share a plurality of subcarriers in an
orthogonal relationship (that 1s, mutual interference 1s absent
in a correlation value of 0) and a given plurality of subcarriers
are adaptively allocated to each terminal T at a given com-
munication timing (this communication timing serves as a
slot since TDMA 1s adopted 1n this embodiment) and posi-
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tioned as subchannels. In FIG. 2, a relationship 1s shown
between the subchannels and the TDMA slots. In FIG. 2, the
vertical axis represents frequency and the horizontal axis
represents time.

As shown in FIG. 2, one subchannel in one frequency
channel 1s used as a shared control channel (CCH) that can be
used 1n a predetermined period (about 100 ms) for each base
station, and the remaining frequency channels are used as

traffic channels (TCHs). As 1n the conventional PHS (PHS
without use of OFDMA), four TDMA slots per frame are
arranged for each of the upstream and downstream channels,
and the subchannels are symmetrically used for both the
upstream and downstream channels since TDD 1s adopted.
In this embodiment, one of the above-described TCHs 1s
allocated as an individual control channel (heremafter,
referred to as anchor subchannel (ASCH)) to be exclusively
used for the terminal T. In this embodiment, a TCH capable of
being allocated for data communication is referred to as an
extra subchannel (ESCH). That 1s, as 1n the conventional
PHS, the CCH 1n this embodiment i1s shared between all base
stations and all terminals and a period of timing at which one
base station CS can use the CCH 1s very long (about 100 ms),
but the ASCH 1n this embodiment 1s allocated from among the
TCHs, so that 1t can be used 1n every frame period (5 ms).
Hereinafter, schedule information of the subchannels as

shown 1n FIG. 2 1s referred to as MAP.

As 1n the conventional PHS, the above-described CCH 1s
used for communication of an LCH allocation request and
response, a signal reception request to the terminal T, the

system’s broadcast information, etc. On the other hand, the
above-described ASCH 1s used for communication of ESCH

allocation information.

The control section 1 transmits allocation information of
the ASCH and ESCH, the modulation scheme, or the coding
rate to the terminal T through the wireless communication

section 2 on the basis of scheduling by the scheduler 1c¢ as
described above, and controls the wireless communication
section 2 to perform modulation and error-correction encod-
ing 1n the modulation scheme and the coding rate determined
by the above-described scheduling.

Under control of the control section 1, the wireless com-
munication section 2 error-correction encodes, modulates,
and OFDMA-multiplexes a data signal or a control signal
output from the control section 1, and transmits a transmis-
s1on signal to the terminal T after frequency-converting the
multiplexed signal (OFDMA signal) mto an RF frequency
band.

Describing more concretely, a transmitter side of the wire-
less communication section 2 as shown 1n FIG. 3 1s provided
with an error-correction encoding section 2a, an interleaver
2b, a serial-parallel conversion section 2¢, a plurality of digi-
tal modulation sections 24, an IFFT (Inverse Fast Fourier
Transform) section 2¢, a GI (Guard Interval) adding section
2/, and a transmitting section 2g.

The error-correction encoding section 2a 1s, for example,
an FEC (Forward Error Correction) encoder to add an error
correction code as redundant information to a bit string of a
data signal or a control signal input from the control section 1
on the basis ol a coding rate allocated by the scheduler 10 and
output it to the interleaver 2b.

The interleaver 26 performs an interleaving process for the
bit string to which the error correction code 1s added by the
above-described error-correction encoding section 2a.

The serial-parallel conversion section 2¢ divides the bit
string after the above-described interleaving process in a bit
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unit for every subcarrier included in the ASCH or ESCH
allocated by the scheduler 1¢ and outputs it to the digital
modulation section 2d.

The digital modulation sections 2d whose number 1s the
same as the number of subcarriers are arranged to digitally
modulate bit data divided for each subcarrier by using a
subcarrier corresponding to the bit data and output a modu-
lation signal to the IFFT section 2e. Each digital modulation
section 2d performs digital modulation using a modulation

scheme allocated by the scheduler 1c¢, for example, BPSK
(Binary Phase Shift Keying), QPSK (Quadrature Phase Shiift

Keying), 16 QAM (Quadrature Amplitude Modulation), 64
QAM, eftc.

The IFFT section 2e generates an OFDMA signal by per-
forming an inverse Fourier transform operation and an
orthogonal multiplexing operation on the modulation signal
input from each digital modulation section 24, and outputs the
OFDMA signal to the GI adding section 2/.

The GI adding section 2/ adds a guard interval (GI) to the
OFDMA signal input from the IFFT section 2e and outputs 1t
to the transmitting section 2g.

The transmitting section 2g Irequency-converts the
OFDMA si1gnal input from the GI adding section 2f into an RF
frequency band and transmits a transmaission signal to the
terminal T.

On the other hand, although not shown, a recetver side of
the wireless commumnication section 2 1s provided with com-
ponents for performing an inverse operation to the above-
described transmitter side. That 1s, the receiver side of the
wireless communication section 2 extracts a reception
OFDMA signal by frequency-converting a reception signal
received from the terminal T imto an IF frequency band,
removes a guard interval from the reception OFDMA signal,
and reconfigures and outputs a bit string to the control section
1 by performing an FF'T process, a digital decoding process,
a parallel-serial conversion process, a deinterleaver process,
and an error-correction decoding process.

Referring back to FIG. 1, the storage section 3 stores a base
station control program to be used in the above-described
control section 1 or other various data, and has a function as
a buffer to be used for tlow control, retransmission control,
etc. 1n the control section 1.

Next, the configuration of the terminal T will be described.
As shown 1n FIG. 1, the terminal T 1s provided with a com-
munication control section 10 (communication control unit),
a wireless communication section 11, an operating section
12, a display section 13, and a storage section 14. The com-
munication control section 10 1s provided with a channel
requesting section (channel requesting unit) 10q as 1ts func-
tional element.

In the terminal T, the communication control section 10
controls an overall operation of the terminal T on the basis of
a reception signal acquired through a terminal control pro-
gram stored 1n the storage section 13 or the wireless commu-
nication section 11 and an operation signal input from the
operating section 12.

In the communication control section 10, when a commu-
nication request 1s recerved from an upper control unit of its
own terminal (for example, an application of an upper layer
protocol operating 1n the control section 10) or the base sta-
tion CS, the channel requesting section 10a generates an
ASCH allocation request signal for requesting the base sta-
tion CS to allocate an ASCH and transmits the ASCH alloca-
tion request signal to the base station CS through the wireless
communication section 11. The above-described CCH 1s used
to transmit the ASCH allocation request signal.
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The communication control section 10 performs control
information communication by wirelessly connecting the
above-described ASCH allocated from the base station CS,
and performs data communication with the base station CS by
wirelessly connecting an ESCH for data communication indi-
cated by ESCH allocation information obtained from the base
station CS through the above-described ASCH.

Under control of the communication control section 10, the
wireless communication section 11 error-correction encodes,
digitally modulates, and OFDMA-multiplexes a data signal
or a control signal output from the communication control
section 10, and transmits a transmission signal to the base
station CS after frequency-converting the multiplexed signal
(OFDMA signal) into an RF frequency band. A subchannel, a
modulation scheme, and a coding rate to be used 1n the wire-
less communication section 11 are allocated by the base sta-
tion CS (specifically, the scheduler 1c¢). Since the configura-
tions of a transmitter side and a receiver side of the wireless
communication section 11 are the same as those of the wire-
less communication section 2 1n the above-described base
station CS, their descriptions are omaitted.

The operating section 12 1s configured from operation keys
such as a power key, various function keys, a numeric keypad,
etc., and outputs an operation signal based on an operation
input by these operation keys to the communication control
section 10.

The display section 13 1s, for example, a liqud crystal
monitor, an organic EL. monitor, etc., and displays a prede-
termined 1image on the basis of a display signal input from the
communication control section 10.

The storage section 14 stores a terminal control program to
be used 1n the above-described communication control sec-
tion 10 or other various data, and has a function as a butfer to
be used for retransmission control, etc.

Next, the communication operation between the base sta-
tion CS and the terminal T 1n this wireless communication
system configured as described above will be described using
the flowchart of FIG. 4.

First, the communication control section 10 of the terminal
T monitors a signal reception response request included 1n a
downstream channel CCH transmitted from the base station
CS through the wireless communication section 11 1n an 1dle
state (standby state), monitors a signal transmission request
from an upper application of 1ts own terminal, and determines
whether or not to perform signal reception or signal transmis-
S1011.

Here, when the signal reception response request or signal
transmission request exists, the communication control sec-
tion 10 performs the transmission or reception ol a control
signal about synchromization with the base station CS, the
exchange (negotiation) of various parameters, etc. through
the wireless communication section 11, and establishes a
connection with the base station CS (step S1).

The communication related to the connection establish-
ment between the terminal T and the base station CS 1s per-
formed using the CCH.

When the connection with the base station CS 1s estab-
lished as described above, the communication control section
10 transmits an LCH allocation request signal using an
upstream CCH to the base station CS through the wireless
communication section 11 (step S2).

On the other hand, when the LCH allocation request signal
1s recerved through the wireless communication section 2, the
control section 1 of the base station CS commands the sched-
uler 1¢ to allocate an ASCH to the terminal T. Here, the
channel quality determination section 1la controls the wire-
less communication section 2 to perform carrier sensing of
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the upstream channel (for checking a use situation of the
channel by carrier sensing) (step S3), determines the quality
of an upstream channel of each terminal T on the basis of a
quality element of each acquired upstream channel, and out-
puts the determination result to the scheduler 1c.

The quality element uses an RSSI obtained by carrier-
sensing the channel, that 1s, the strength of a signal serving as
an interference wave, or the like. After allocating a trailic
channel (of good channel quality) considered to be an empty
channel as the ASCH {for the terminal T on the basis of the
determination result of the above-described channel quality
determination section 1a, the scheduler 1¢ transmits ASCH
allocation information using the downstream channel CCH to
the terminal T through the wireless communication section 2
(step S4).

Then, when the above-described ASCH allocation infor-
mation 1s recerved through the wireless communication sec-
tion 11, the communication control section 10 of the terminal
T performs the acquisition of the ASCH allocated from the
base station CS by carrier sensing of the downstream channel
(step S5), and controls the wireless communication section 11
to perform a wireless connection of the ASCH when the
acquisition 1s possible (step S6).

Subsequently, the channel quality determination section 1a
of the base station CS controls the wireless communication
section 2 to perform carrier sensing of the upstream channel
(step S7), determines the channel quality of an upstream
channel of each terminal T on the basis of an RSSI of a
reception signal of each acquired upstream channel, and out-
puts the determination result to the scheduler 1c.

After allocating a traffic channel (of good channel quality)
considered to be an empty channel as an ESCH {for the termi-
nal T on the basis of the determination result of the above-
described channel quality determination section la, the
scheduler 1¢ transmits ESCH allocation information (MAP)
using the downstream channel ASCH to the terminal T
through the wireless communication section 2 (step S8).

Then, when the above-described ESCH allocation infor-
mation 1s recetved through the wireless communication sec-
tion 11, the communication control section 10 of the terminal
T controls the wireless communication section 11 to perform
a wireless connection of the ESCH and perform data commu-
nication with the base station CS using the ESCH (step S9).

According to this embodiment as described above, wire-
less resource (band) allocation can be controlled at a very
high speed by allocating one of the traflic channels as an
individual control channel (ASCH) to be exclusively used for
the terminal T and performing communication of a control
signal (that 1s, ESCH allocation information) with the base
station CS through the ASCH 1n a unit of one frame (5 ms), as
compared to the conventional case where a CCH of a long
period (about 100 ms) 1s used. Consequently, the use effi-
ciency of wireless resources can be improved.

As described above, it 1s possible to realize mobile com-
munication that can reduce transmission power and an area
without requiring a cell design by adopting OFDMA to a
TDMA/TDD scheme adopted by a PHS, for example, can
vary bands at high speed by using an individual control chan-
nel (ASCH), and corresponds to a broad band/band variable/
multiple users.

In the above-described embodiment, the ESCH allocation
information 1s transmitted and received using the individual
control channel (ASCH), but 1s not limited thereto. Other
control information may be transmitted and recerved using

the above-described ASCH.
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A determination section (first determination unit) that
determines the channel quality of an ESCH (data communi-
cation tratfic channel) allocated from the base station CS may
be 1nstalled 1in the terminal T, and the communication control
section 10 may adopt a configuration in which information
(RMAP) for rejecting the ESCH allocated from the base
station CS 1s transmitted to the base station CS through the
individual control channel (ASCH) on the basis of the deter-
mination result by the determination section.

In mobile communication, since the ESCH channel quality
changes every moment, the RAMP 1s transmitted to the base
station CS when the channel quality of the allocated ESCH 1s
degraded by adopting the above-described configuration, so
that a request for allocating a new ESCH whose channel
quality 1s good may be made.

In the above-described embodiment, a next-generation
broadband mobile communication system adopting orthogo-
nal frequency division multiple access (OFDMA) as a mul-
tiple access technology 1n addition to time division multiple
access (I DMA) and time division duplex (TDD) has been
illustrated as a wireless communication system, but this wire-
less communication system is not limited thereto. Any wire-
less communication system for performing communication
using a shared control channel that can be used 1n a predeter-
mined period for each base station and a plurality of tratffic
channels that can be adaptively allocated to each wireless
communication terminal 1s applicable.

INDUSTRIAL APPLICABILITY

According to the present invention, 1n a wireless commus-
nication system for performing communication using a
shared control channel that can be used 1n a predetermined
period for each base station and a plurality of tratfic channels
that can be adaptively allocated to each wireless communi-
cation terminal, wireless resource (band) allocation can be
controlled at a very high speed since one of the traflic chan-
nels 1s allocated as an 1ndividual control channel to be exclu-
stvely used for the wireless communication terminal and con-
trol imformation communication with the base station 1s
performed through the mndividual control channel 1n a unmit of
one frame (5 ms). Accordingly, 1t 1s possible to realize mobile
communication that dispenses with a cell design (to reduce
transmission power and an area), can vary bands at high
speed, and corresponds to a broad band/band variable/mul-
tiple users.

The invention claimed 1s:

1. A wireless communication system comprising;:

a wireless communication terminal; and

a base station, the wireless communication terminal com-
prising:

a channel requesting section that requests, through a shared
control channel, the base station to allocate an individual
control channel; and

a communication control section that performs communi-
cation of control information by wirelessly connecting
the individual control channel allocated by the base sta-
tion; and

the base station comprising:

a channel allocating section that adaptively allocates one of
a plurality of traflic channels as the individual control
channel to be exclusively used for the wireless commu-
nication terminal when a request of individual control
channel allocation 1s received from the wireless commu-
nication terminal through the shared control channel, the
channel allocating section allocating a data communica-
tion traific channel of the plurality of traffic channels to
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the wireless communication terminal, and the channel
allocating section transmitting, for each frame, alloca-
tion information of the data communication traffic chan-
nel to the wireless communication terminal through the
individual control channel.

2. The wireless communication system of claim 1, wherein

the communication control section performs data communi-
cation with the base station by wirelessly connecting the data
communication traific channel indicated by the allocation
information obtained through the individual control channel.

3. The wireless communication system of claim 1, wherein

the wireless communication terminal comprises a first
determination section that determines channel quality of
the data communication traific channel allocated by the
base station, and

the communication control section transmits mformation
for rejecting the data commumnication traific channel
allocated by the base station, to the base station through
the individual control channel on the basis of a determi-
nation result by the first determination section.

4. The wireless communication system of claim 1, wherein
he base station comprises a second determination section

that determines channel quality of an upstream channel for
the wireless communication terminal, and

the channel allocating section determines an individual
control channel and a data communication tratfic chan-
nel to be allocated to the wireless communication termi-
nal on the basis of a determination result by the second
determination section.

5. A wireless communication terminal comprising;:

a channel requesting section that requests a base station to
allocate an individual control channel through a shared
control channel; and

a communication control section that performs communi-
cation of control information by wirelessly connecting
the individual control channel adaptively allocated from
a plurality of traflic channels by the base station, the
communication control section performing data com-
munication with the base station by wirelessly connect-
ing a data commumnication tratfic channel of the plurality
of traific channels which 1s indicated by allocation infor-
mation received, for each frame, from the base station
through the individual control channel, and the alloca-
tion information indicating allocation of the data com-
munication traif]

ic channel.
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6. The wireless communication terminal of claim 5, com-

prising:

a first determination section that determines channel qual-
ity of the data communication traffic channel allocated
by the base station,

wherein the communication control section transmits
information for rejecting the data communication traffic
channel allocated by the base station, to the base station
through the 1individual control channel on the basis of a
determination result by the first determination section.

7. A base station comprising:

a channel allocating section that adaptively allocates, when
a request for allocating an individual control channel 1s
received from a wireless communication terminal
through a shared control channel, one of a plurality of
traffic channels as the mdividual control channel to be
exclusively used for the wireless communication termi-
nal, the channel allocating section allocating a data com-
munication traific channel of the plurality of traffic
channels to the wireless communication terminal, the
channel allocating section transmitting, for each frame,
allocation information to the wireless communication
terminal through the individual control channel, and the
allocation information indicating allocation of the data
communication traific channel.

8. The base station of claim 7, comprising:

a determination section that determines channel quality of
an upstream channel for the wireless communication
terminal,

wherein the channel allocating section determines the 1ndi-
vidual control channel and the data communication trai-
fic channel to be allocated to the wireless communica-
tion terminal, on the basis of a result of determination
performed by the determination section.

9. A wireless communication method for a base station,

comprising;

recerving a request for allocating an individual control
channel from a wireless communication terminal
through a shared control channel;

adaptively allocating one of a plurality of traffic channels
as the individual control channel to be exclusively used
for the wireless communication terminal;

allocating a data commumnication traffic channel of the plu-
rality of traific channels to the wireless communication
terminal; and

transmitting, for each frame, allocation information of the
data communication traific channel to the wireless com-
munication terminal through the individual control
channel.
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